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Table 1 -Design of Sodium Removal System

for JOYO and MONJU'Primary System Components

T — Jovo 7  MONJU :25
TTT— —
T -{ FEf Gripper | Fuel Exchangexr =
Max. -Sodium Wt. to be removed (gjﬂ 1250 7  ' - 1756 WT 3602 §
Kind of Alcohol to be used Ethyl Alchohol 7 Denatured Alccaol =
Water ‘Content in - Alchohol (v/o) ¢ v 20 2 i 7 L
Max. Vol. of Alcohol in Vessel (1) 306.7 300 i 10000 =
Kind of Flowing Cas LNy (99.99 %) N, (89.99 %)
Flow Rate of Cover Gas (Nm3/h) 3 H V 36
Flowing Pesition of Cover Gas Upper. Part of Vessel
Pressure of Cover Gas (kg/cm?G) ) 0.3 - 0.5
\ Flow Rate of Bubbling Gas (Nm3/h) |30 ] 180
@ Flowing Position of Bubbling Gas Bottom of Vassel - Bettom of Vessel
- Operaticnal Pressure (kgfem?G) 0~ 0.3 0.~ 0.5
Operational Temperature (°C) 25 7 0 ~ 60
Operational Level of Alcohol in Vessel (Hmm); O ~ 6260 7 H 0 ~ 12500
Ascersion Speed of Alcohol Level (m/min) 0.35 0.35
Draining Speed of Alcohol frrotn,Vessei m3/h); 0~ 2.5 -
Vol. of Cover Gas in Vessel»(i) 400 ~ 100.9 i 200 | 800
Cask to be connected »
) (i) Kind of Cover Blowdown Gas Ny (99.99 %) . N, (99.99 %)
(i) Vol.of " " (? /i) vl ~1
Wast Gas Vol. from Vessel »
(i) in Bubbling Process (m3/h) 34 | 216
(ii) in -So&ium Removing Proceés
) (Containing H, Gas) (m3/h max.) 4,8 -
S , | =
Table 2 - MONJU. Sodium Removal System Parameter and Experimental Parameter ‘ :
\\ MONJU Sodium Removal System Parameter to be Used § -
FHM Fuel Parameters Corresponding Experimental :
e ! : Gripper Exchanger to 0.52 of Alicohol Parameter 0‘0
arameter : FIM Gripper | Fuel Exchanger Selected ®
Vol. of ‘Alcohol to be used (L) 800 10000 0.5 0.5 0.5
Flow Rate of Cover Gas (%/min) 36 x 102 36 x 102 0.375 0.03 8~ 1.0
Flow Rate of Bubbling Gas (2/min) 3 x 103 3 x 103 1.88 .15 0.2 v 6.0
 Sodium Wt. to be removed (g) 1750 3000 1.1 0.15 2a 5
Temp. of Alcohol (V°C) 0 v 60 0 60 - - 20 ~ 60
H,0 Content 'in Aleohol (v/o) 0~ 20 0~ 20 Co- - . 0~ 20

~5¢ —
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Table 6 VDetermination of Iodine iransfer Rate to Liquid ?h;se and Gas Phase:in the Cold Rup %

It Na {ROH* | Bubbling|Cover Initial|Dissolution|Time of |Final I' found (mg) Transfer Rate §

' Run |added |added {Temp.| Gas** Gas** |Vol.of {Time of Na |Gas Flow|Vol.cof - ; - —

No. j (mg) (g) 1(°C). | (#/min) |(2/min){ROH (min) (min} ROH (wml)!in ROH {in Trap|Liq. Phase!Cas Phase .

. ' (ml) |- ) ;

A-1! 100 | 1.01} 30 - - 503 © 39 - 503 99.61 <0.18 |  0.996 '<0.18x1077} =
=2¢ " | 2.03} " - - 1 506 - 37 -~ 506 | 99.8 " 0.998 i "
-3 " 4,031 " - - 505 35 - 504 101 B 1.0 : "
-4l " 150050 "™ - -1 505 | 30 - 504 102 " 1.0 3 '
B-1! 100 ! 2,02 20 - - 504 40 - 504 99.8| 0.998 "
2l " 12.03030 | - - 506 37 - | 506 | 100 " o "
-3 v lzozpso | - - 509 15 - 1 509 L mo e
-4 " 2,021 60 - Co- 500 ¢ 14 - 1500 " " " E "
C-1! 100 | 2.041 30 0 - 505 39 45 500 100 " 1.0 i "
-2| 2.01 " 2.0 - 500 38 " 479 99.91 " 0.999 i "
-3 M 2,030 " 4.0 - 500 41 “ 470 101 " 1.0 | "
-4 " | 2,02} " 6.0 =500 s o 432 100 " 1.0 E hE
D-1| 100 | 2.00| 30 0.5 1.0 | 505 41 1 . 45 493 99.31 . " 0.993. ! o
-2 " [ 1.99) " 2.0 o 505 s1 4T 100 " 1.0 "
-3 v | 203 ] 40 nolosos | 40 | v | 453 |10 R T WY E
§ "o 430 101 " f' 1.0 i "

-4 " | 2.03) " | 6.0 506 41"

* Denatured Alcohol (F-1)
*% Argon Gas ’ :

Table 7 -Determiﬁation of Todin-131 Transfer Rate to Liq. Phase and Gas Phase in the Hot Run

- B¢ —

o’
=
: : T I =
131y - Na | ROH* |Bubbling|Cover v;InitiallDissolution Time of !Final E 1311 found . (nCi) Transfer Rate =
Run [added |added| Temp. |Gas** Gas** - {Vol.of |Time of Na !Gas Floinol.of ' T ar
No. [(uCi) | (g) 1(°C) 1 (%/min) ! (&/min)i ROH ¢ (min) _ (min).|ROH (ml):in ROH| in Trap |Liq.Phase; Gas Phase -
(ml) ’ - ! : ) . ) o0
: j - | ol ‘
E-111.735{.2.04i 30.: ~ -~ & = . 509 . - 45 1 506 . 1.72 1<4.38<107% -0.991 <2.52x10-%| £
—2[1.447| 2,040 " 0.2 0 - i 506 . 37 Sl S04 145 <4.71x " 1,0 (<3.26x "
-31.229§ 2,000 " i 0.5 . - 504 . 39 - meo 500 1.24 i<4.85x " . 1.0 1<3.94x "
-40.876] 2.02, " ., 1.0 - . 503 . 39 : " 494 1 0.878.<4.87x " 1.0 - i<5.56x *
-510.836| 2.01; " . 2.0 1 = 504 . 38 : " 489 - . 0.844{<4.88x ™ | 1.0 . . <5.84x
F-1 i2.000 2.o3§ 300 1 0.2 1.0 | 495 . ) . 45 | 485 2.00 2.97x10‘5§ 1.0 | 1.49x1075
-21.384} 2.01; ™ . 0.5 < " 503 T "o 490 . I1.38 1<6.75x1076] 0.994 <4.88x10°
-3 11.398 2,00, " | .1.0 " I 505 ;| L w485 ' 1.40 | 4.09x1075' 1.0 2.93x10°°
P i S : P : ; : - . .
=4 {1.270,;°2.01; " | 2.0 1 "™ . 506 i "ol 477 1 1.27 | 4.04x1075) 1.0 . 3.18x107°
G-11.127| 2.00/ .30 | 2.00 | 1.0 5052) | 17 ; 45 482 © 1,13 | 3.29x107%! 1.0 | 2.92x10°5
. ) ! ' ! I : TR H . ]
i : | : : : SR at : -
S=2p.109) oo Lm0 o50sh) g B 9 @ 500 1.11 [<5.09x1078} 1.0 = <4.59x107°
: | i i I | i { o | '
! | | A : H . . = ! : =
-3 1.563| 2.01} " i " " 500C)E 4 ; 45 | 479 ) 1.56 | 6.30x107°1 1.0 | 4.03x107°
L H i - H -
* Denatured Alceohol (F-1) .

** Argon Gas

(a) 5 vfo Water in Alcohol
(b) 10 v/o -Water in Alcohol
(c) 15 v/o Water in Alcohol
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Tavie

Determinarior af Fodin.

Farm or lodine

3 Rate i Liyg. Flhase In the Use of Ditforent

Beiore Sodium Dissolutiona !After Sodium Disrsolutionr .
. S  endg ek L C  Tadi N ion Rate
iVolume of Chemical Form fAmount s uf‘bgc:l)ljm' Volume of lodine found :Iodlr'ls ifﬂegifgi Rate
Rum| * ROH*  of lodine added:[ added- aé‘;“ . ROU%. lin Liq.Phase '« T @
No.’ (1) | | (mg) R (ml) (mg) ) :
- — S — et — ]
P-1 491 : ' NaI , 44.8 1.0 | 490 44.7 99.8
-2| 489 | " |46 "o " 44.3 100
i . i
i ]
P-3| . 489 1, I 48.8 " 480 | 47.9 98.2
: ) i
=4 489 . | " l 49.3 " i " 49.9 101
* Denatured Alcohol (F-1)
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